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Michael Pretor 

l w3'!W.CI' - ---

Laooratory carbonísation tests such a:; the Plilstometer (Gieseler, 

0r1,b€nde r, Sapozhnikov) Dilatoiooter (Audibert - Arnu, Ruiu) and swdling 

Index are de5igned to reveal the rheological behavio1.1r of col\ing coals 

under ptesc r ibed "experimental condition". Te&ts such a s thn r.ray-King 

Coke Type , Roga Index and Caking Index (previour;ly British Standard now 

I1:d i ;,n Standa rd) are used to moasure tho caking (agglutinating) cap.,city of 

cok ing ccals (also us~ under specitied expedmental conclitions). 

All of these tests have become nore or less reliable tools of the 

indu;; tri.•. l technology in the "old •1orld" endowed with coking coals of the 

Cá rbonife rous . Gaographical popularity of certain tests hav~ been 

i nfluE:ncE:d by specific features of the indigenous cool until the evcnt of 

glo!:x,l trado in raw rnaterials and industriol "know-how". 

l',ppl ication of tests such as the Oi l atometer or Groy-King Cokr: Type to 

ccds of a di fferent Genealogy invariolbly urider rates the true coking 

c ;,pilci. t y. ln the introduction process betwcen seller and bt1y~ ,· succe ,;,; 

wi 11 not he easy wi t.h medíocre rcsults. 

Tn·J purposs of this paper is to re-exz;rnine the "eropiri cal" n;,tu re of some 

oi thvS<: teets and highlight the potential t e r müleading c oncl,tGi onG. 

'lí11; example6 discussed till pert11in to a single seam c~l óepod t in the 

f:ou thern Coõl f"iclds of New South Walçs, '°'ustralia, which i :; 0 ! qr-eat 

corr:r,r, r c i al s ignificru-ice lo the local Steel Industry as we ll 3 $ to a munber 

o!: ExporterG . 
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1)1 :-.i' ... 1>'.~$ 1(.C-.' - ·-

;- mlJl\!i~r of tests have beEn deve loped to i'lssess the bch<!viou r ot coa l s ir> 

t·n,:, co kiny p roccsr., E0ITre of which h11ve found iicceptarn.:c only in cou.ntr i cG 

1-.l,-,erc they werE developed, while others .:,rc being uGeà in roost. p,,rts o! t.he 

,.,·,rld. Occ;is ion3lly different value s a re r eport~ for a Silli'fll~ o ! tJ1e samc 

cca l iH"\d th~ progress of introducing m:w coal t o a p roc,pec t1 ve buyer i s 

!:indt>r c-c.l. Vio ro o fto11 tho ;,bsolut.- di f fc cences ,uc no t the Jna in concern , 

but the i nt.c rp ,·etation pu t on the u til!s'1 tidn ccn segvimces of t.he "o t her 

t.han e xpected resu1 t" . 

ri :. si nc;ie teat by itseH is adequate t o de t em~ne coking capac ily ; " suite 

o f t.r~i; ts ore necess~ry to ãssess vari o1.1s a spocts of thG coai wh'!n ~valuatcd 

f or coko =k i ng. 

C2r.e n ,lly, six 5ets of Wbor'1tory indi ces are cons i d e r o.:! adequa te in any 

f; ~ J tlc tion c onsiderati~n, 4nd these are ; 

l. Cru~ible 5'.-relling Index 

Gray-Ring Coke ~ or Rog~ lnde x 

( Indian Caking !ndex ) 

3 . Plas tometric pro1~rties, m :;t co11uri0nly Giesekr, t,ut ,ri certe1i n 

countriec Saphozhnikov or Brnbcn<ler. 

~. Diletometer c1"'racteristics t;y J,udibert - Arnu o r Ruhr (al so 

British Standud). 

5 . ~ceral COlllPO!li tion of the Co..al 

6 . ll.e flectance of Vitrinite. 

r:.;r.ause of the highly eropirical n~rnre of the first four test.s and t.he 

s ub j<.:ct.ive ( individui,Jistic ) natu t<.' o! tJ1e fifth ,md s ixt.h , r;om,, 

c ~p,,,iment~l features of each are br iefly revie~~d. 
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Cr ucible St-.1õll iog l~.i:rbar ( Imex) 

iJy fil e t :1e· rnost popular test which is incli r:ative ot co~ing potent1al. It 

i s ~ simpl e test and ve ry rap i d . H<J1,~ver, tes t result i s highly sensltive 

to tJ ,e s i ze distr i bution of the test portion, r11tP. of hcaclng .;1 1xl final 

l ~;;"1p€•rature. Laborato ries equippecl with high speed rlng g rlnders fo r Lhe 

p~e:)<',ration of coke S311'plos m.ight prepare coa l samples in the sarne, and 

r:,htc:,n values several units l=-e r that the true resul t . In exploration 

..,, ,r ~ suC:1 pr2'.c tice ca.n he l e <>d t o the abarYJ onmen t of " proi; pec tl ve r.ok i n-:i 

eaal d!:pos i t. 

!, vr.ry s e r i ous mi s-intl!'rpri,tali on of a lm,"tlr tl1an exp,_;ç r <>< I ::;w,:,11in9 l\,;,n1 w" 

is t he acsumption tha t Uie coal cample has becom-,, Qx 1disod and thus , l os t 

i t 's coking prop,!! Cties . Although Cruc1ble Swelling Nursbo r 1s u,:;L'<'l as a 

p,,:ame t e r in Classi fi cation systems, for the abovemontioned reasons 1t is 

no t. 1:n tl rely depend;iblc for aaseGs i ng coking propertioG. 

Euro-Am~ ri r;étn coking coals generally possess SWelling m unbers of 7 or 

hi gh,, r, by cont rnst in AuGtralian coke rnaking coals witJ1 Swulling Nurnber:; 

!:"o' l m, 7 (to as low as 4) are the no rm . 

Ta b1" . i and Graph 1 illu:;trate U1e relati on:;hip ootW'l' en p~cl1 c !e s lze 

c: i s t n cution of test po r tion and Cruc ible S\o.-elling N\lmbor. 

1?,)th l.c, s ts ,.re oore CO!l\()lex anel take longer to perfor~ tho.n the ,..,...,llinq 

Imlex anJ <>re a lso used ai,; classification parameters. Too r e&ultG troni 

l. .)tn t ests aa believed to bo m:>re reliable because c f grea ter control o·,er 

t l ,r h':at\ng conditi ons. 

!lc,.,~vr, r , :; i ze dii; tr ibuti on of the t es t port1 on needs t o be c.:cml«Jlltd Cu,· 

t h· , p ,eviously men tlor,ed reasons and testing is to be concí11cte<l 0 11 llic :;rti,., 

C::, :, ;,e t hc final staga preparation. The GKC-f test requiros tt,., ~cldition of 

rr,.-a~urcd amoun ts of Elec.:tn:x:le Carbon for &trongly swel ling coals to 

n.•int;,. in the original volu.<ne of thc coal anà carbon mil<tu re , Value5 froo, A 

t o G "nd thqn G
1 

tn. G
10 

t<ccord inq to t.he IMGS o f olect rode catbcn us on. 
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E.·.·a !u,;üon of thE Gi\CT results iG h i gh ly Gubj cct ive i n t ecns o f stu.:nath 

e,·,d l,.:.:àr,.;s~ aG j ud9cd by the s ounà p rcciuc ed when t appe :3 on a h~td \,:oo'.ler. 

h,caus(! oi the difficulties i n the a ccur.:,te 1denti!1 cati on at1d measu r cn oc:nt 

oí'. "in•; rtinite" in Austrnlian coking ccals and given the genera l l y puvt 

G~Cl' va l ues for the Bulli Seeim Coal, experiments we r e conducted to rn,:,. ke a 

c.ü:c objec tive aGsessioo nt of thc rel i õb ility of thiG tes t for coking cca l 

classificat i on . 

'I\:o coa l s...rnpl es we re ca rbon i s ed in the p rescriood mannc r wl. i:h 10 , 2 0 , 30 

a;- ·' 40t !'! lect rode carbon. The resultan t GKCT coke were vi sually evalua t eo 

-s.r,J t hen sl i ced into section sui t able for Tcnsile Strength me a su rement 

(,-1:.,zi lian compress ion tei;t) and bul),. dens i t y (.lr.,t.e rmim,ti on . 

AS l llus trated hy Tt.ble 2 and Graph 2 , both coa l :s?>mple s produce st rongc r 

coke,; with t hé a ddi t i on of e l ectrocle ca rbon . In o t.he r words , although 

cal,., ·:1ori s,KI aE " inert- rich " wach l n fo c t neods ltddit1onal in,..rts for 

111ax iarJ1n coke st re,ngt h . It is a lso signi.fican t (and no t UJ1'3x pe c t ed ) tha t 

,.,:,o:lmum coke s t cength co rree,ponds to tl1e highcst bulk density (mi ni mum 

,xi rosity ). More ar-..out this undor Mace rals 1,nd t-iicroscopy . 

~- Plastic Pro20rt1es 

,,,. m-:-a r,ured by tho Gieseler Pi a!õto.r,e tnr .i re perh<1ps tho uo s t o ft,,n 

d i ,;c,.3se<l for rdasons of instnuMnté'l l dif fcrences âfld sui tabll i ty r o r t111, 

.-J,:,t,• c ti on of oxidati on. KCC ' s expericnce wi tr, thc me,, 1,uce1n,,nl o f 

,:l ~st i ci ty (11'~inrurn . fluidity) has been extensiva on .iccount o t the la<'J" 

~t:illed s t oc k.piles t.hat the CO!!"Ç.êJ ny h<?ld in previous yearc . The long- term 

1? resuvation of coking propertietG is of utmost importance t o a ll coking 

;:-,111 1 produc;, rs. 

I n th~ cou rse of bui-lding up l ong-te rm stockpileG (e.ppro.,,:lnalely l /2 

mi J I i on t.oMe cach) preventive anel control me11 sures were inst itutet<J tu 

n,:m i.t o r cok ing proparties . 'Ihe&e included the ~riodic ( 3 Jn(lnth,;) s runpl1 n9 

ai-,d tr. F: ting of Gamples 'from pre-determined posi tions, over a period o r 16 

rr•:mtr,s. 'Itie early results wvre hi9hly varJ.able in torms of G1eGeler 

tl uidi t.y in cooçarison wi th Crucible S1o/'elling OUJT'.bi!r for example, 

,;ug::,e~ t ing either oxidation or experimental error . 



129 

C.l c .losc, r e xa,nin11 t i on of the p roc~lur0 lt w;;i:; teCO•JnÍ (" :<1 t.l-rnt th" !-"" l udic· 

rc--fi :urc,-:,1 i ng of the s t ockplle in elos e p rox1mi. ty or the pcev i ous ::s~mple 

p,:,5it.i o11~ w:-., ~ d i s to rting the results ( i.e . ; ~xposure ot tJ1e 1o c;,l i ~-,<.l "' " " 

in tJ,~ s tockpil e was respons ible fo r the er.catic results) . 111cr efo, e a 

ri".:..,.."lified , mor e i n t ensivo - but f u rthe t G!-'>aced sa.mpl ing pro granrnc was 

conductC?d wh ich gave ~tatisti cally acceptabl e resultG. 

Ta!)ic ,\ a/l ' Gr aph 4 ill ustrate U1e re5ults. 

It mL9h t u, o f i n t c í es t to not e t hc technique of r,(irr~1l i n\j l i.'r9e 

( -:: ,; a,p;,c:tod ) s t ockp i l e s, as shown in the sl ides. IJry i ct' (::so li ú co, ) "'º º 
mir. ,•t! with the s c,mpl es 1...-,.diotel y 11nd r.torad undc r ret ri g r,ra tion ~tn ti l Uro 

t L1,:, o i tes ting. 'T;:, va lida te the e !fectivenes G of this proce<lu re t wo sets 

e, l sampl c-! s wtJ rt! processed and !i t ored under am?:li ent condi ti ons. Resul t a ~re 

sho• ... n i ri 'riib1 e S. 

~ - Dil~tation 1~st 

oil c,tcm~tcr detcnnined índ i ces have ooen t he bas1s o f ço~l l •Jun,H"<J .in 

r-.11 ror~ fo r many yearn ll!ld gi, ined populacity c1Ge•il1<> <e. ·11,,, -.-o ,·x of 

~cknt is t ,; in West Genn..'lny, Holland, E:ngland anà nore recently J ap..,n, ""' 

,,d l i:nc.-wn and yet this d ay the 9 r ind of the test sample i s s uch that 

Cé r ta in coals will be under cstimated. 

This test is also h i ghly re<Jarded by certain Rese,, rch Centres (o, 

, .. ,11ito ri ng cleterioration in cok!ng prop::rt1es . 

IN t.hc course ar thl! earller mentioned stockpillcl s:urveillt1nçe pcO<;j r am, bl.llx 

s,, rr.;:,Jes of fro shly washed and also st.ockpi le cObls were sutrni ttcd for 

ev;ilu;i. t ion including the Oilatom!:te r derived "oxidation resi s t ance" 

rJcvd :i c li on. 

,·i gu re S illusttates the experimentally derived curve as •.-ell a s the 

,,d culated curvo projocting tho amblent tem..,c,erature, n~tural (ur,protected) 

sto rãge s tability. 
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11. ,.h,11 ,td b:, not()rl th~.t a [ull ranqP ot ,ma lyGes, l11dut.li11·~ P,w.>=t•· , 

U1t .i:",'...""t(• '1n:::ly!; i s , sp,.-,c.lfi c Energy, Ctt rbonis3t:l11n t c ·· tG (~i,..,(!1.!., (;f, .. ~•-•lv1 

1,11à niiatat.ion ) ,.>ero carrl"<l out for c or rclati on purpo ~e:;. Pl lot.-s.c 3 lt· 

c11 r tx mhc,tion was <> lso carriod out on /.Joth stockpi l f.'d bnd frc,; h J:,, -w;,~hed 

,02,J. 

rr. :! c.;o nclusions rez..ched - ~s th~t "thcre is no di tt eronc e bet\l.'!?en t ltt- (1 e!"_,h 

ª"'-' «tockpi l cd c03l", i.'!lthough ther c ,,,~rc fioroo diff1:rer.coG in the s~•r.11 ing 

nu:;:}.,.,, :· and Dilata tl on. 

'ü:·e mo~ t remarkable observatio:1 in thi r; evaluat1on was tha l ilie "cuõls wi th 

a:it:'roxi matel1• 25\ dila t ation can repl<>ce coal.s with 25, 77 anel in p,,rt e ven 

:27\ dilata tion, without this having ony negative illl)lict.tions for the col<c 

st rengt.lc" , in blends with good co)dng properties. 

Since that t ims all tho 2 .1 million t onne of stockpiled ccal heid beon 

t.1:·~c,,ssfully coked by a m.L-nher of Coke=rk s for Stoalma~.otG in difforent 

countries. 

:>. M~ceral CarçositiC'C} 

Pe t r o<)r;;ph i c analysi s, by counting the aoounc of micco ,;cop i cally 

id,:ntífi.,!;,l e çon,;tituent ~ .-.,·,d qrcuping into "rQac tlw,· ,rncl "ir.~r l" 

c.&t t goricG is used t o d ete n nine whether the coal has St:fticicnt reactl.vcs 

to provid~ tlie bonding to ma)le strong colrn. 

:,n.:•ng thr;; num<, rou~ rr"3thods of predicting the coking qunl1ty uf ,: ,, •.. .,1 the 

Sc! 1apiro--Gray system has acqui re<l a wide followi ng, bot!1 in it ' s c d t; i n<'l'. 

fom or wi r.h somé """'3i ficati ons . 

:•i 1c.! l,,rly lo the carooniGalion te;;t.s dir.r:ussed, t.h~ rr.,, th,.,J ho ~ t::-c,cn 

• •• 1 1.~liccl o r. Cacb:.H1i forouc çrials imd cc nsist~ntly lU:cl':..tl!l:itim.:itr! :\ 1_hr: c.:v l~<: 

:; ,bil i t.ies o f !ftG rtinite-ri ch coking coa~s of tJ,e Souther;, 1;emit;pbere. 

'l l1s:!' ~,in reasorn:; for tha erroneottG predic ti ons an.' an w'ldcrcstlmat 1rni o f 

tl :., C()l it r i bution to coke nuk i ng of thc, n\dcoral 9roup in~r tinl te. 

'l'h ~ fo llcwing con-.:rnnts aro based on the expcrimentr<l =rk ur Pr o ! cn :oo,· 

..ii-J~s~l (Unive rsity of Newcl!stle , r.ustralia), ui;ing " nwr.t.._.r of coals fr om 

<iifforcmt co~,.nt rlo$, i.nciuding Lt-ie Bulli Seam fr o.-a Ne"' Sc uth Wa}eG-
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tJ,e di fticu lty with t htt petrographic me thod i s that sorrc ir.i\ Ct? r c, l :; ;, re not 

r c:d i l y a s !ligne:l t o either th<1 reac t ive or inert group&. 

r.l ng :,M1l yGes organised by t he rnte matioruil corrrn.i ttee for t.h~ coal 

Pet. rog raphy prnduced ,:rroneoua cok.c: st11l>i l l ty prect1-::t.ion wncn :;ovthe rn 

!!emi sphcre coals wcre involved. 'Ihis has been the subjec t o f Diessel ' s · 

i nves ti ge t l ons and results pertaining to the nulli Seruo are s hown in rigurc 

r, and 7. 

r ~ ha!: been found tha t a 6uitable i ndi ca tor c f re.:ictivity of 1ntc ct1 nitc is 

thc degree of anisotropy (bl-reflecltance) aft:er coking . Inerti nit.c, wl th a 

1: u,-carboni ,;ation reflectance ( PC'.R ) o f more than 1. 81 R
0 

ma>: remains 

l sot rnpi c dudng carbonisation . 

Tn<e r ti n i te with leGs th;in 1.8\ PCR becomes hi ghly anisotcopic on -c.o~. lnq and 

c.ls.o d ü :plays s igns of s uff i cient melting to ens,, r<l complet~ t t•T.tut dl 

i n ~eg ration and bondlng. 'I'he ex~r imentally deternúnec arrount o! rr, oc t l ve 

i nertinite in this study Wl!S 43\ which is conciderably diHerent from t he 

trad ! tional 1/ 3 of semifusinite allo-..-ed in the Schapiro--Cray method. 

i•\: c th':m.o re, even tho unfused i nertinite is not altogether detriroon t ,ü 

rY.) c:1,;&;, thc p re:.c ilce of fine--gr a ined inertinite which ,:P.n oo compl et"1y 

"'"t t<:d t..-y t.he moH.en cOl!l during ca rbonisat1on, i nçrcases the .,,..u 
t 11 , ck n,,ss be twcen degas!< i ng pores l! ml t hus add i strength to tJie cokc . sud1 

f i ne-<, rained inertinlte is re corded a ,; "micdnite" and "inertodet.rlnite " 1n 

,,.3ce ral nmilysi s, the w..ximu.c:i particle sizcs of whlch a,e 2µrn and 301i!ll 

i c ,, ,:.::ctivcl}• · 

In o ,tlH t o predict realistic coke s tnbil i ty indiccs ter the uulli :,;e6m Lhe 

~.d:apiro-<?,ray -thod Cê\fl be used provi ded that a change is ma~e to t he 

"'" chod of de t c,rmining the propo rt.i on of reactive component;, , i .e .; 

''t ~ac tlv~~" consist o f: - (a ) all vl t.rini te 

Cb) i,ll ,;xi ni te 

(e) 43\ o f all inertinite, am 
(d) 30\ of all ine rtcdetr inite plus tti.c rini te 

C•)r.e, Gtilbilities calcula ted by using these parameters and conver.tion.:i l 

H>: ~hoo are in Table 5, togethcr with actual stabilities deterrninod on 230kg 

Pi l ot-o,·en cokes . 
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P1.:l t ••< /['t1phl.' !'(; not !ully vorsed wi th the ,;ubt lctlc- r, ')!° 

1n°0: ti11\tc - rich ct><>l6 c ould not undo ctake :;uch m,xlific,itio nc t e the 1, 

~-u ,i:· ,_, :J11 u ~r.: , ht·nc <: thc, cyGlurn.!'ltic \lrM:ler 0~:;titn.,1.teG nf AS171 ct3 bi 1 it y cf t.hc­

üulli Seun . 

6 . Vitrirúte Raflectance 

: cs-, nt i;,l for tJ1e calcula tion oE coke stabi lity is ti ,c lmo-,o1 ledqe of t.h~ 

Lt11k of co;ll, most popularly diso.1,; sed in terC!'.:; ct 1·•:flectc,11c <: (u f 

·1 itrinite, the predominant maceral ) Sir.'lll -scale coking t.ests (by Schepi rn 

.~nd Cr0y ) of mixturGs of closely gr~dcd con5t.ituentG (v1tr i ,11c e ot e n, . .uro-...· 

rcfl1;c t anr:c, range J demonstrated that the strengt.h of coke dopencts upon thl? 

1.t1~'.-. of v itrinits , nv.:>r o proc i6~1y th f! rt:-fle ct?l n-; 

c·cn~ , ,,, i ti c,:-i bal;,nce indox ( inert.i;/ re<1 c t.ives rc1tio). 

d i Gtt.!..bu t 1on anrJ 

Ti1€ rn,ic syste111 has becn revise<l .u,d moàified by ot.hers, some pr opc stng " 

~Ln;:, l i f ieó prediction method in which tJ1e rank parameter i s r epresented by 

rne ~n !',a:ühl\Eu refl ectance of vitrinite R; max, 

In Au~t ralian practice a distinction iz made "ithin thc vit.ri ni te grc\,p Lo 

accorr<r.-xlat:e differences in gelifi-:at ion anci,/or ro flectance bs?tween th" 

w1rl ous íil!?mbers of that gwup. 

Vit:. rinitE-J\ consists of t.he highcr rr>flecting and less gdi fir:d 1Mc:or,il s 

t e 1 i:ü t,; anel telocollinl te. 

V\~dn ite-S is highly gelified material, such os desmocollinite , and to ~ 

l c :.;::cr er.h,nt, çellocollinito anel corpocollinite. 

i; udvà i r;crimination ie; not practir.ed by all Petrogr aphe r,; and theretoce 

rnn;ld~rnble differences have been reporte<! in !CCP cxercises. 

Ir, a '.:ase stlYJy (conO!lissioned b--J f\'.CC) it was found that rn-~.c•Hdl ,.ocup_,~it ion 

con tiderable dif!er among!t tho various particle sizes fcom over ! 9.0mm t o 

bi": l o·..; O. 5~1i. 'IhcGe di ffe rencea rc pê,tticularly well ,1isplll)'(,d b-y t.~ee 

r,·a•~•,ra l groups Iner tt nite and VI trin i te whi ch , ftOl!l the c:O.H$1?est to the 

1.inc !.,t. s \7.t~ fco c tion rever:;;é th::iir ru:.~1"*.ctive perccnt ,1gc•!; in the Bulli 
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1 :1~ . ca !.,'.,. for the high proport iC'n o f i nertinite 1n t.!1•0 -;ç ~r;;e r~êl -:: cl o 11 i::, 

ti ,,, ·, ,:;uch~s t of dull ad durable (Du rain ) ccal . .ii1 c,,,,,_ra ,, t , the 

·,i cnn:te-r ich bright portions of the coal (Vitru1n J ar2 br it1:le ,-,rnl u ,c:" 

rüi~,,:-t ·n.t. rote in t.he f ines. no-....--ever , Vit rin :!. ... _e-0 ( Desr.C'{:ol l in i t~) ,joe~ not 

cr.•, ttibu t e s i gni fican tly to the inc re,: ;:;e in total vitri ni te. 

~.i: 1~·.- ~ Vit rinit.e-A h~ r. a hiqher: re f lectance th~1n Vit t il!i L,. -t', , 

f :e•.1uc-nc i e s 1 ri se in tl1e fi ne r F; i:c: e fc ac ti on5 . 11üs 1ncre .J sc !11 u,~ 

rr; fl ~ct.ã.nce of Vitrinitc -A i n the finer size fra. c- ti:)n= 1:3 àw: l n Uit: 

r•: lu. ti vt) sm."i llne ss o ! Vi trinite-A in t.he co,'"1r:Sa l w1t{.."IW , t:(_•m~a u:1tlt·~ l.,y 1 L 

b.: i nc; su rrounded by colloidal derrocollinite, The lat.ter !1:1 s "- l; ti. tnl.":d 

re s i.n~~s bitnminous subst.ances ,,,hich not only reduce it ' s cr.m r<.:· [ lec tance 

b, t also tend to af!cct the s~~ll inclusions of Vitrinite-A. 

rr; <::ontrast, the high proporti on of Vitrinite--A 1n tne t1ner s!zi,~ 

vn ginatcs in bright coal (vitt'1in b-3ndc ), concent,at1on o f tclocollin!te 

an.J t ~linite, relatively free of colloids which c::iuld lcwer t.>-1cir 

r 2flcctMlC,2. 

'.'!l\> U, if sampling and/or sample preparation is bi11sed ( du•, t o sue 

r; r.--:7 r cg.:2 tion) a rr,ost unexpected di s~or tion i n rar.k anà r<1nY. related 

1·;r .:.i~-e rt.ies can occur. 

':'llc: more systemilt ic diffcrencGs i n reflectance valu12:; ar,;, due t o 

,n,:, ~su rer.ient,; cf "rnndom" or "everag,i" ref113çt.ance wi til or w1 t.hout oil 

i :c-.:.:! csion. Such pn,ct1ces area all conect in their o-,,,., ri ght., ho,.>ever, 

thoy b.:" com:? an01T.alour; if the !ull experimental dGtai!E ~r~ l<:r, t c r 

t:i i s - t ri,nsl3Lcd. 

c,....:.~:. •w..._; 1GN .- . . ~ 

1~r.0 glob-t,l trade in row ro ter·ialr; hc'l!;; -, cc!-le rated thz- gruwth '.' ! i nd .J !>t.r1õ i 

g i a.-, ~~ in thc new--,,.,rld . Inc ceaGing cor.ipe titi on wi 11 doir.1.1ncl h i gher grade 

r ,,w rr.;teri als wh i ch in lurn will f ocuG moro c riticéll attent lon c,n tecting 

~Jr c.::e-..1.u res. 
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·:·:·•· :-,..-:;v.: r t:,1:. :·ev l cWN'l some ~!i~x.:c ts o t t hc tu:t1!tl c fh''1 .!. : · ·,.:•i::.!.I t-:r- r.. it_1 .!. 1 ·; 11 •-- •.l 

1
':;l'l\/.j:l ~Oi, ,r- t lnlf! t: r.1 isu1vk-t:; to::>d r rc-: r.; rh;rc .'.i O!.'i t 0 t_fl r, j: jnl r,: ~ , lt n:i:. 

::.<2.:-- :.l..! rt:·r.:en t of car l':.onisa tion pre5su re pr t1 r_x!nsity hc:::s Mi~n c:r'.. Ltcd f o r 

: :1nsij~cations of time. 

col< e over.s esr,ecially t.he ext ra t"l! c•1E-n:s ; ,:; o r o, ,.,,L 

hir,to r i es o f the soir.-=ti~s t ort110•,1$ paths th,, t co.., l 

-:-:-:t...- ,r t e:.-s t ra ve l in a rde r t o à,:,rTV">r.s tr~ t.e the ~ech.ni c l'tl !:1tegrt ty c t thf:' 1 r 

pr t: •Jt.ir.:t:t~ oc~asionally identify comnercially s ign i ficil...: t f eatucc& hithc:rt o 

l;(\t·f p r CCiê'\ tc-d . 

:,u•:!1 11 11 1.inc>xpecte<l bonu~ car.ie about àuring blendabili t y tria~s l\t il sc<:cl 

'.:L,n t with very oJd coke ovens, i!i911 strength cnke, wu s soug! 1t wiU, 

~.:1 r, -:1~tory l ow react ivi ty and of course, lurge lU!11iJ size. 

Th" bl ·?rYj formulated nec-dP.d to be high in rank with the co,-..nen sucatc low 

·,,:- 1.:,.~11 ,.; m.3tter, •,.,t,ich caus~ tmderstandab!.c concern \l."itl1 r t'.<:! ~, u.l :--., t.~ 

!' re-product ion t ri als t o introóuu· a nç" co;; l tnto 

:.h~; c: xi:;, ting blend de{f'OnStr~t".:~1 that not only hi,d t.t--ie now co.:: l ne,; l igible 

c,,d,onisat i on pces!:.ure but it i,lso po:;1,e ssw considctabl<: capacity to :~I: 

1.i !~ ~ht: r.,e aY. pressu:-e cf the o ri ginal bl t!nd . 

1:·,;, dc'l t a prnsented are eKtracta trc:;i t,;:t-0r11 tory ..nd r1 1N ,-:::d•: 

cé.r' .. ):-i i~iiti on stu:li~!': conducted lrJ° In t (•t:nc~tiona l l y t" f:CO\Jl1.!!; c .::i r.e s,J~ : ~: ! 

t::s tal,li ~hr..e-nts on beh.:il f c, f Ker.-.bla Cçal and coke Pty Limi :e<.'i, i n t he cc•.H !..ie 

of thei; E..x:Y.>rt Mnkc·t Develop,"11Cnt PrCY,1ram. 

F,c' ·, (,,•,•s c, :.::,:<?ssed iire t.hos~ o! tlie 11uL'10~ aa<i not n ~,ce=sa ,i l y KCC 't. . 

? ~rmiss ion to publish is g rat.efully úCknowleôgec ..,ith c;.:,~c ia < th,rnk ,; for 

( •.~; .:i u:\l 0! thf! Otureco ui:; invt?f,tig" t.i ons <1 i)::i CdGe s tud icr; t o <: lari [~, 

~.' •: .. ~.lc;u5 inte,·pretaticn r.;f certain 1,-.borato ry r<!sult5. 
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Uitrinite Reflectance of Bulli 
Seam Coal - Sample No.9310 

Ref: e F K D i e::-!>e 1 1 R~pc-r t, te- t:c:c I Ma~ 1982 
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Fi9ure 1: Ui t rinite/ Inertinite 
anci Mineral Matter Distribution 

b~ Gràin Size 
lli t.f'irii le 

._, Ref: C.F.K. Diesse l , Jan 1986 
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Fi~ure 2: Vitrinite A and 
Uitrinite 8 Distribution 

b~ Grain Size 
Ref: C.F.K, Diessel, Jan 1986 
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3: Reflectance of Uitrinite ~ 
Uitrinite B Distribution 

btJ Gr ain Size 
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